Effects of conjugated linoleic acid and troglitazone on lipid accumulation and composition in lean and Zucker diabetic fatty (fa/fa) rats.
Dietary CLA has been shown to enhance glucose tolerance in several animal models, but in mice it induces insulin resistance and lipodystrophy. In this study, the effects of 2 wk of diet supplementation with either 1.5% CLA or 0.2% troglitazone (TZD), an insulin-sensitizing thiazolidinedione, on glucose tolerance, lipid accumulation, and composition of both lean and Zucker diabetic fatty (fa/fa; ZDF) rats were examined. Compared with lean rats, which maintained normal glucose tolerances after 2 wk of feeding regardless of diet, ZDF rats fed a control diet (CON) had significantly worsened glucose tolerance. ZDF rats fed CLA and TZD diets, however, maintained normal glucose tolerances. In contrast to the significantly elevated lipid levels in ZDF rats fed the CON diet, concentrations of plasma FFA and TG in ZDF rats fed CLA and TZD diets were normalized. A similar reduction of plasma lipid levels was observed in lean rats fed CLA and TZD compared with lean rats fed the CON diet. Although ZDF CON rats developed significant hepatic steatosis, both CLA- and TZD-fed rats had hepatic TG levels similar to those of lean rats. Both lean and ZDF rats fed the CLA diet had reduced adipose mass compared with respective genotype controls; however, TZD had no effect. Ratios of 16:1/16:0 and 18:1/18:0 FA, surrogate markers for stearoyl-CoA desaturase-1 (SCD-1) activity, were reduced in livers of ZDF rats fed CLA and TZD diets. These results show that, like TZD, CLA normalizes glucose tolerance and plasma lipids and also improves hepatic steatosis and FA composition in ZDF rats. The effects of CLA and TZD on hepatic lipid composition suggest that the effects of these two agents on glucose tolerance may be associated with a reduction in SCD-1.